TRANSLATION OF TH547716 

Abstract 

A touchpad cursor positioning structure for a portable computer is provided. A 
touchpad, a supporting base, and an optical circuit substrate are arranged in sequence 
in a rectangular opening of a housing of a portable computer keyboard. To more on 
the screen of a computer, the touchpad is moved by a user's finger to generate a 
moving signal, and the computer receives the moving signal and recalculates and 
draws a new cursor position on the screen, so that the cursor is moved to a new cursor 
destination. If selecting is required, it is only necessary to lightly press the touchpad 
so as to correspondingly move the supporting base downwards through an elastic 
element arranged therein to lightly press a switch on the optical circuit substrate to 
achieve the purpose of selecting. Further, after releasing the lightly pressed 
touchpad, the supporting base is repelled to a former height position by the elastic 
element, so as to be ready to be selected again. 



Touchpad Cursor Positioning Structure for Portable Computer 



Background of the Invention 

Field of the Invention 

The present invention relates to a touchpad cursor positioning structure, and more 
particularly to a touchpad cursor positioning structure for a portable computer, in 
which the touchpad cursor positioning structure is formed by all the principles of an 
optical mouse device, so that through the touchpad cursor positioning structure of the 
present invention, the user can easily move the cursor and make the motion definite in 
practical use. 

Description of the Prior Art 

In common portable computers (for example a hand-writing system used on PDA 
or most notebook computers) where a touchpad replaces a mouse device, maimers of 
positioning the cursor are classified into variable resistance type, pressure sensing 
type, key pressing type, and variable capacitance type using fingertip touch etc. 

No matter which manner is adopted, it is believed that users commonly experience 
problems with indefinite positioning of the cursor and difficulty in easily moving the 
cursor. Therefore, a cursor positioning device adopting an infrared wireless receiver 
is proposed which can receive a moving cursor signal sent by an infrared wireless 
mouse device, thereby achieving the purpose of flexibly moving the cursor as the 
mouse device usually used for common desktop computer. 

However, if the cursor positioning device is adopted, the user must carry an 
additional infrared wireless mouse device. In this manner, the portability of the 
portable computer will be limited. If the mouse device is lost due to carelessness, 
the user must still use the touchpad arranged on the portable computer to perform the 
function of positioning the cursor. Therefore, the conventional manner of 
positioning the cursor is inconvenient and not user-Mendly, and still has room for 
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improvement. 

Summary of the Invention 

In view of the above-mentioned difficulties and disadvantages of the conventional 
touchpad (for example on the positioning of the moving of the cursor, Ihe motion is 
not definite, usually the user feels that it is difficulty to control, and if the wireless 
mouse device is adopted, when the user goes out, it is necessary to additionally carry 
the mouse device), through years of experience in product manufacturing and of 
research and experiment, the inventor finally develops and designs a touchpad cursor 
positioning structure for a portable computer with a simple structure, in which the 
mouse motion principle used by a desktop computer is integrated in the touchpad on 
the portable computer so that the touchpad can achieve the purpose of flexible 
application in the same way as the mouse device used for desktop computer. 

The present invention is mainly directed to a touchpad cursor positioning structure 
for the portable computer capable of replacing the touchpad on the portable computer 
in the conventional art, which has the disadvantages of indefinite cursor positioning 
motion and inability to easily move the cursor. Through the touchpad cursor 
positioning structure of the present invention, the user can easily move the cursor, and 
after the cursor is moved to a target position, it is only necessary to lightly press the 
touchpad to select the item required by the user in the same way as lightly pressing 
the left key of the conventional mouse device, thereby achieving the purpose of 
simplicity and practicability. 

The present invention is further directly to a touchpad cursor positioning structure 
for a portable computer. The touchpad cursor positioning structure uses the principle 
of the optical mouse device used by the current desktop computer, so costly 
redevelopment is not required. The touchpad cursor positioning structure is fixed in 
a proper position of the portable computer, and a touchpad is made to move, so as to 
achieve the purpose of easily moving the cursor and making flie motion definite. 
That is to say, in the conventional optical mouse device, the cursor moving is 
achieved by moving the mouse device, and a mouse pad beneath the mouse device is 
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not moved while in the present invention, the touchpad is made to move, and a 
structure body (i.e. the mouse device) is not moved. 

In order to help the examiner better xmderstand the objective, shape, construction 
device feature and fimction of the present invention, a detailed description is given 
below with a preferred embodiment and accompanying drawings. 

Brief description of the drawings 

FIG. 1 is a schematic three-dimensional exploded view of the present invention; 
and 

FIG. 2 is a schematic cross-sectional view of the assembly of the present invention. 
Detailed Description 

The optical mouse device commonly used for desktop computer is usually moved 
by the user, and the mouse pad beneatii the mouse device is not moved. By moving 
the mouse device, the moving signal is transmitted to a computer device; after the 
computer device receives the moving signal, a new cursor is calculated and drawn on 
the computer screen, thereby finishing the purpose of moving the cursor. The 
present invention is different from the conventional mouse device motion in that a 
touchpad on a touchpad cursor positioning structure is made to move and the 
positioning structure body (i.e., the conventional mouse device) is not moved when 
achieving the purpose of moving the cursor and making the motion definite. 

In FIGs. 1 and 2, a most preferred embodiment of the touchpad cursor positioning 
for a portable computer according to the present invention is shown. The touchpad 
cursor positioning for the portable computer is arranged in a rectangular opening 13 
of a housing 101 beneath a keyboard 11 of a portable computer 10. A fajdng 
element 131, for example a flange, is extended downwards to a distance firom four 
sides of a rear surface of the housing 101 of the rectangular opening 13. Further, a 
touchpad 20, a supporting base 21, an optical circuit substrate 25 are arranged in the 
rectangular opening 13, in which another faying element 211, for example a flange, is 
arranged on upper edge of four sides of the supporting base 21 . The faying elements 
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211 can make the supporting base 21 fayed and embedded in the faying elements 131 
on the inner surface of the housing 101. The touchpad 20 is arranged on the 
supporting base 21, exposed by the rectangular opening 13, and can be driven by a 
user's finger 40 to freely move on the supporting base 21. At the same time, the 
touchpad 20 is limited by the faying elements 211 on the four sides of the supporting 
base 21, which prevents the touchpad 20 from being clipped when moving (see FIG. 
2). 

In this embodiment, an empty pillar 22 is arranged downwards on each of the four 
sides of the supporting base 21, and an elastic element 23, for example a ring spring, 
is sleeved out of each pillar 22. The pillar 22 is hollow inside and corresponds to 
another pillar 24 inserted in a bottom housing 102 beneath the keyboard 11 of the 
portable computer 10. 

In this embodiment, the area of the optical circuit substrate 25 is smaller than the 
area of the supporting base 21, and the optical circuit substrate 25 is fixed between the 
supporting base 21 and the bottom housing 102. A switch 251, an optical sensing 
device 252, and electronic components 255 and circuit required for normal operation 
are arranged on the optical circuit substrate 25. The optical sensing device 252 is 
composed of a light emitting element 253, an image capturing element (not shown), 
and a lens 254 arranged on the optical sensing device 252. When ligjit ftom the light 
emitting element 253 is projected onto a surface of the touchpad 20 through a 
through-hole 212 on the supporting base 21, the image projected on the surface of the 
touchpad 20 can be captured by the image capturing element. Further, the elastic 
element 23 sleeved on the pillar 22 is slightly longer than a topmost end of the switch 
251 (see FIG. 2), so when the touchpad 20 is moved, the supporting base 21 will not 
touch the switch 251 to generate unwanted motions. 

The operation manner through the above components is described below. After 
the touchpad 20 is moved by the user's finger 40 to generate and transmit a moving 
signal to the portable computer 10, the computer 10 receives the moving signal and 
calculates and draws a new cursor position on the screen 103, so that the cursor is 
moved to a new cursor destination. If selecting is required, it is only necessary to 
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lightly press the touchpad 20 by the finger 40 so that the supporting base 21 is pressed 
to move downwards because of the elastic element 23 and lightly press the switch 251, 
thereby achieving the purpose of selecting. Further, after the lightly pressed 
touchpad 20 is released by the finger 40, the supporting base 21 is repelled to a former 
height position by fihie elastic element 23 of the four sides, ready to be selected again. 

In this embodiment, a cross mark 201 (see FIG. 1) is arranged on the central point 
of the touchpad 20, for aligning with a mark symbol 132 arranged on the outer edge 
of each of the four sides of the rectangular opening 13, and the rectangular opening 13 
is used for exposing the touchpad 20 out of the housing 101, so that the user's finger 
40 can be on the central point of the touchpad 20 and the touchpad 20 can be moved 
by the finger 40, so as to achieve the purpose of moving the cursor. 

In this embodiment, as shown in FIG. 1, a left key 30 and a right key 31 are 
arranged on the lower left part of the housing 101 below the keyboard 11. The left 
key 30 is a retum-to-zero positioning key connected to a signal line (not shown) on 
the optical circuit substrate 25. When a finger of the user (not shown) presses the 
left key 30 without releasing, and another finger 40 moves the touchpad 20, the cursor 
on the screen 103 will not be moved because of the moving of the touchpad 20 (that is, 
the moving signal of the touchpad is temporarily invalid, so it caimot be transmitted to 
the computer 10). This action is used for adjusting the position of the touchpad 20, 
i.e. the so-called retum-to-zero action. Usually, it is necessary to adjust the position 
of the touchpad 20, and this action is required when the cursor position on the screen 
103 is located near the center of the screen 103, and the cross mark 201 on tiie 
touchpad 20 is not located near the central point of the rectangular opening 13. 

Further, in another method of adjusting the position of the touchpad 20, when the 
portable computer 10 is booted, the cursor position is arranged on the central position 
of the screen 103. At this time, the cross mark 201 on the touchpad 20 should be 
arranged on the central point position of the rectangular opening 13. If the cross 
mark 201 on the touchpad 20 is not located near the central point of the rectangular 
opening 13, it is only necessary to move the touchpad 20 to move the central point to 
the central point position of the rectangular opening 13, and then lightly press the left 
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key 30 to send a signal, the cursor position on the screen 103 will be redrawn on the 
center of the screen 103 and the retum-to-zero action of adjusting the central point 
position of the touchpad 20 will be completed. Further, the right key 3 1 is connected 
to another signal line (not shown) on the optical circuit substrate 25, and the right key 
is equivalent to the right key on the conventional mouse device and has the same 
fiinction. 

Further, in this embodiment, software program in the optical circuit substrate 25 
should be adjusted to prevent the cursor on the screen 103 from moving downwards 
when the touchpad 20 is moved upwards. 

It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations provided they fall within the 
scope of the following claims and their equivalents. 

List of Reference Numerals: 

10 Portable computer 

11 Keyboard 

101 Housing 

102 Bottom housing 

13 Rectangular opening 

131 Faying element 

132 Mark symbol 

20 Touchpad 
201 Cross mark 

21 Supporting base 

211 Another faying element 

212 Through-hole 

22 Pillar 

23 Elastic element 
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24 Another pillar 

25 Optical circuit substrate 

251 Switch 

252 Optical sensing device 
255 Electronic component 

253 Light emitting element 

254 Lens 
103 Screen 

30 Left key 

31 Right key 
40 Finger 



We Claim: 

1. A touchpad cursor positioning structure for a portable computer, comprising: 

an opening, arranged in a proper position of a housing of a portable computer 
keyboard; 

a supporting base, arranged in the opening, wherein an empty pillar is arranged 
beneath each of the four sides of the supporting base, an elastic element is sleeved on 
each empty pillar, and the pillar is empty inside and corresponds to another pillar 
inserted in a bottom housing beneath the keyboard; 

a touchpad, arranged on the supporting base in the opening and exposed by the 
opening, capable of freely moving on the supporting base when driven by an user; and 

an optical circuit substrate, arranged between the supporting base and the bottom 
housing, and provided with a switch, an optical sensing device, and electronic 
components and circuits required for normal operation. 

2. The touchpad cursor positioning structure for a portable computer as claimed in 
Claim 1, wherein the opening is rectangular-shaped, and a faying element is extended 
downwards to a distance from four sides of a back surface of the housing. 

3. The touchpad cursor positioning structure for a portable computer as claimed in 
Claim 2, wherein another faying element is arranged on four sides of the supporting 
base, capable of making the supporting base fayed and embedded into the faying 
element on the iimer surface of the housing, so that through the limitation of the 
faying elements, the touchpad is prevented from being clipped for exceeding the 
limits when moving on the supporting base. 

4. The touchpad cursor positioning structure for a portable computer as claimed in 
Claim 1, wherein the optical sensing device is composed of a light emitting element, 
an image capturing element, and a lens arranged on the optical sensing device, when 
light from the light emitting element is projected onto a surface of the touchpad 
through a through-hole on the supporting base and the image projected on tiie surface 
of the touchpad is captured by the image capturing element. 

5. The touchpad cursor positioning structure for a portable computer as claimed in 
Claim 1, wherein the elastic element is slightly longer than a topmost end of the 
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switch, so that when the touchpad is moved, the supporting base does not touch the 
switch to generate unwanted motion. 

6. The touchpad cursor positioning structure for a portable computer as claimed in 
Claim 3, wherein a cross mark is arranged on a central point of the touchpad, for 
aligning with a mark symbol arranged on outer edge of each of the four sides of the 
opening, and the opening is used for exposing the touchpad from the housing, so that 
the user's finger can be placed on the central point of the touchpad and move the 
touchpad, so as to achieve a purpose of moving the cursor. 

7. The touchpad cursor positioning structure for a portable computer as claimed in 
Claim 1, wherein a left key and a right key are arranged on the lower left part of the 
keyboard housing, the left key is a retum-to-zero positioning key connected to a 
signal line on the optical circuit substrate, and pressing the left key without releasing 
will disable moving signal of the touchpad temporarily so that it cannot be transmitted 
to the computer, in addition, when the computer is booted for the first time, the left 
key is pressed to force the cursor to be in the center of the screen, while the right key 
is connected to another signal line on the optical circuit substrate and equivalent to a 
right key on a conventional mouse device and has the same function. 
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